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ABSTRACT

Shrimp farming is an industry that brings high economic value but also
generates waste and wastewater into the environment. Traditional treatment
methods requires extensive area and energy cost. Therefore the technologies
of water treatment saves energy costs andbrings economic values are needed.
This study used Chlorella vulgaris algae in combination with photo
membrane bioreactor (PMBR) to test the adaptation in saline water of 13%.
and evaluate the application to treat shrimp wastewater. The parameters such
as nitrate, nitrite, ammonium, phosphorus, number of algae cells (cells/mL)
and algal biomass (mg/mL) were analysed during 40 days of the study. The
initial results showed that purebred algae are well adapted to shrimp farming
wastewater's salinity reaching the highest level of more than 11x10°
cells/mL, equivalent to a biomass of nearly 600 mg/mL. With the running
mode that does not consume energy for air supply, the efficiency of N-NOz,
N-NOs, N-NHs*, phosphorus removal of the model with shrimp farming
wastewater 56, 76.15, 65 and 78.07%, respectively.

TOM TAT

Nganh nuéi tom mang lai nhiéu gid tri kinh té cao nhung ciing phat sinh nhiéu
chat thai va nmfc thai ra méi trwong. Cdc phirong phdp xir Iy truyén lhong co
nhwoe diém la ton dién tich va chi phi nang lwong. Vivdy, nghién ciru vé cong
nghé xir Iy nueée phit hop vira tiét kiém chi phi ning luong vica mang lai gia
tri kinh té la can thiét. Nghién ciru sir dung tao Chlorella vulgaris két hop véi
bé phan vmg quang sinh hoc mang (PMBR) dé kiém tra su thich nghi trong
moi truong nudc man 13%o va danh gia kha nang xir Iy nudc thai nuoi tom.
Trong 40 ngay thi nghiém, cdac chi so dwoc phan tich nhu" nitrat (N-NO3),
nitrit (N-NO2), amoni (N-NH4*), phot pho (P- PO4%); 56 lwgng té bao tio (te
bao/mL) va sinh khéi tdo (mg/mL) dwoc kiém sodt trong todn bg mé hinh. Két
qua ban ddu cho thay tdo thuan ching thich nghi tt véi d man nude thai
nudi tém, cao nhat & mirc hon 11x10° té bao/mL, tuong dwong sinh khéi gan
600 mg/mL. Vi ché dé chay khong tiéu ton nang lwong cap khi, hiéu sudt khir
N-NOz, N-NO3z", N-NH4*, P-POs* ciia mé hinh véi nuée thai nudi tém lan
lwot la 56, 76,15, 65 va 78,07%.
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1. GIOI THIEU

Hién nay, nghé nuéi tom & Viét Nam dang phat
trién manh mé& (Joffre et al., 2018). Tuy mang lai gia
tri kinh té cao nhung nganh nuéi tom dang gap phai
nhiing van dé vé moi truong va dich bénh. Nudc thai
ra moi truong khong dung quy cach, khong xu 1y va
tich tu 1au ngay sé gdy 6 nhiém mai truong. Nudc
thai nudi tom cong nghiép c6 ham luong cac chét
hitu co cao. V¢ lau dai, sy tich lity dinh dudng thira
trong hd nudi sé tao méi trudong phat sinh cac mam
bénh, vi sinh vat gy bénh va nguoi nudi phai st
dung mét luong I6n khang sinh. Do do, dé dap ung
cac yéu cau vé tiéu chudn xuit khau, ngudn nuéc
thai nuéi trong thay san c6 chira nhiéu thanh phan
dinh dudng thira phai duoc xir Iy triét dé trude khi
thai ra nguon tiép nhan dé ngan chan phat sinh thanh
phan doc hai va cac ngudn dich bénh.

Xt Iy nudc thai nudi tom dang duoc thuc hién
bang phuong phap sinh hoc ; phwong phap nay duoc
danh gi4 cao v6i uu diém (Ng, Ng, Mahmoudi, Ong,
& Mohammad, 2018)chat gy 0 nhiém méi truong
tir nde thai nudi tom 14 rat tiém nang va bén viing.
T do, viéc st dung vi tao trong xir Iy nuéc thai dang
1a xu huéng méi véi nhiéu vu diém nhu dau tu don
gian, chi phi van hanh thap, kha nang loai bo chét &
nhiém cao va mang lai sinh khdi sau xi Iy ¢6 thé tan
dung lam ngudn thirc an giau dinh dudng cho tom,
ca.

Trong nhom vi tao lyc, tao Chlorella vulgaris c6
tiém nang xtr 1y nudc thai cong nghiép rat l6n vi toc
d sinh trudng cao, nang suét sinh khéi cao va de
nudi trong, dac biét co thé thich nghi va phat trién
t6t trong méi trudng nude thai. Tao Chlorella co thé
thyc hién vai tro kép 1a vira xir Iy sinh hoc nuéc thai
vira c6 thé tao ra sinh khéi chira ham luong dinh
dudng cao phuc vu cho nhu cau vé thic an dinh
dudng trong chin nudi (Ahmad et al., 2020). Mot s&
nghién ciru st dung Chlorella dé xir Iy nudc thai tir
ham @ biogas va nhiing cong trinh nuéi Chlorella dé
thu sinh khdi véi k¥ thuat nudi don gian va it ton
kém da duoc thyc hién rat thanh cong. Pién hinh 1a
nghién ctiu xtr 1y sinh hoc nwéc thai dét nhugm bang
Chlorella vulgaris (El-Kassas & Mohamed, 2014),
nghién ctiu trong tao xanh Chlorella sp. trong cac
ngudn nudce thai khac nhau tir nha may xt Iy nudc
thai do thi cia Wang et al. (2010). Vo et al. (2012)
da ung dung Chlorella sp. va Daphnia sp. loc chat
thai hitu co trong nudc thai tir qua trinh chan nudi
lon sau xt 1y Upflow Anaerobic Sludge Blanket
(UASB), két qua cho thay su phat trién cia tao theo
thoi gian & cidc mau nudi trén nudc thai chin nudi
heo dat 1,4 x 107 té bao/mL khong cao bang mau ddi

127

Tap 58, S¢ 3B (2022): 126-131

chung (2,65 x 107 té bao/mL) nhung kha ning loc
nudéc thai cua tao rat hiéu qua. Nghién ctu cua Bic
(2013) va Bac et al. (2015) cho thay hiéu qua ky
thuat nudi sinh khéi tao Chlorella sp. sir dung nudc
thai tir a0 nuodi ca tra véi két qua tao Chlorella phat
trién tt trong nuéc thai ao ca tra dat mat d6 va sinh
khdi cao nhat vao ngay 3, hiéu suat xir Iy N-NO-
loai b6 95,27% va P-POs* loai bo 88,70% va N-
NH,* giam 43,48% so véi nong do ban dau nudc
thai ao ca tra. Nhin chung, tao Chlorella vulgaris
duoc tng dung tét trong xir 1y cac loai nudc thai
khac nhu mot phuong phép xur ly than thién véi moi
truong. Mic du da c6 mot sé nghién ctu vé xir Iy
nudéc thai nhiém man, dac biét 13 nuéc thai nudi tém
la nudce thai nudc lg nhung nhin chung cac nghién
clru V& nuéc thai nudi tom van con han ché, chua
dua ra duoc giai phap cu thé va chua nhan dugc su
quan tdm diing mrC Cua cac cap chinh quyen Do do,
véan dé chinh 1 loai hinh nudc thai nuéi trdng thay
hai san noi chung va nudi tom néi riéng hién van
chua duge quan tam va hién trang van dang xa thai
anh huong dén moéi truong va dan sinh viing 1an can.

Nhu vy, dé gop phén thic dy thé manh cia tao
Chlorella trong xur Iy nudc thai cua ngh€ nudi thuy
san, nghién cuu duoc thyuc hi§n VGi mong muon cai
thic:an mdi truong, giérr} 6 nhiém nguon nudc va gop
phan phat trién nuéi trong thuay san bén ving.

2. PHUONG PHAP NGHIEN CUU

2.1. Doi twgng nghién ciru

Tao giéng: Vi tao Chlorella vulgaris da dwoc
phan 1ap va nu6i gitr tir phong thi nghiém Vién Nudi
trong Thay san I, Bo Nong nghiép va Phat trién
ndng thon.

Bang 1. Thanh phin cia mréc thii nudi tom diu vao

STT Thanh phan Pon vi Ham lwong
1 pH 7.1
2 TDS ppm 3120
4 COoD mg/L 600
5 N-NH2 mg/L 6,05
6 N-NO2 mg/L 7,4
7 N-NOs mg/L 9,5
8 P-PO4 mg/L 10,9
9 Do min NaCl g/L 13

Ngudn nuéc thai nghién ciru 14 nude nudi tom
tai huyén Go Cong (muong nudi tom cua 6ng LE
Hoang Vii Minh; thugc xa Binh Tan, thi xa Go
Cong, Tinh Tién Giang). Ngudn nuéc thai dugc lay
tor muong nuoi tom, 1a nude thai tir ao nudi sau 90
ngay. Mau sau khi thu v& s& duoc phan tich cac chi
tiéu theo cac phuong phap phan tich cia APHA
(Federation & Association, 2005) két qua duoc thé
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hién trong (Bang 1). Mau duoc ldy theo dung tiéu
chuén Viét Nam TCVN 5992:1995 (ISO 5667-2:
1991) - Chit lwong nudéc - LAy mau, huéng dan ki
thuat lay mau va TCVN 5993:1995 (ISO 5667 -3:
1985) - Chét lugng nuéc - Ly mau, huéng dan bao
quan va xtr Iy mau.

2.2. MO0 hinh nghién ciu

Nghién ctu duoc thuc hién trén mo6 hinh hé
thdng xir Iy nudc thai nudi tom cong sudt 50 L/ngay
V6i cac so dd thiét ké trong Hinh 1 va thong s6 Bang
2 (Tan, Long, & Thanh, 2021).

D1
s ’—(-.)—{‘T—"
&
( Povm { pavns
[ Miwer L1
& L1 W
. iz
K4 = =
BE CHITA - o
PAU VAO = BE CHUTA
DAURA
- |
AR AR A G A R R R A A A A i A |

Hinh 1. So @6 quy trinh cong nghé xir Iy MPBR sir
dung téo xir ly

Béng 2. Thong s6 van hanh mé hinh

A X M5 hinh
Thong so MPBR
Thoi gian thich nghi, ngay 30
Thoi gian hat/nghi ciia mang, phut 8/2
Théng luong thiét ké, L/m3.h 120
Tai trong hitu co (ORL), 192
kgCOD/m3/ngay ’
Thaoi gian luu nuac (HRT), gio 10
Thoi gian Iuu sinh khdi (BRT), ngay 5

Module mang dugc st dung trong nghién ctru 1a
loai mang MF (microfiltration) dang sgi rong thuéc
hang mang MPR Motimo (Bang 3).

Bing 3. Céc thong so ciia mang MF

Théng sb Gi4 tri
Mang loc MF Soi rong
Vit liéu PVDF
Théng luong thiét ké (Flux), L/((m2.h)  10-18
Puong kinh trong — ngoai, mm 06-11
Kich thuéc 16 loc (pore size), pm 0,2
Ap suét van hanh, kPa 5-30
Dién tich mang, m? 0.11

Thoi gian thu mau tao va nuéc duge xac dinh
vao budi sang 9 gio, tan suat dinh ki 2-3 ngay/lan.
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2.3. Xac dinh sinh khéi va té bao tao

Téng sinh khéi trong bé phan tng quang sinh
hoc dugc xac dinh thong qua viéc do trong lugng
kho6. Mau chat long hdn hop 10 mL duoc ldy mdi
ngay dé phan tich. Mau duoc loc bang gidy loc sgi
thay tinh c6 kich thuéc 16 0,45 um (Whatman - 47
mm), dugce lam kho ¢ 105°C trong 2 - 3 gid va sau
d6 duoc can. Sinh khdi kho dugce xéac dinh dya trén
su thay ddi trong luong giita cac mau trude va sau
khi loc.

Mat do tao duoc xac dinh bang phuong phép
dém té bao bang budng dém Neubauer trén kinh hién
vi Olympus - Nhat.

3. KET QUA VA THAO LUAN
3.1. Kha ning thich nghi cia tio ddi voi
nudc thai nuéi tom

Két qua danh gia thich nghi voi nudc thai nuéi
tom dugc thé hién & Hinh 2 cho thidy mat do té bao
theo thoi gian tir ngay 1 dén ngdy 5 mau nudi bat
dau thich nghi va phat trién, luong sinh khdi phat
trién déu qua ting ngay. Ket thic qua trinh thich
nghi dd cho thiy mat do t bao tao dang phat trién
manh, viéc nudi chi can luong tao béng 25% mat do
ban dau cho vao véi ty 1€ 250 mL tao mét do 108 cho
1 L nuge xtr Iy ban dau. Qua d6 cho thay mat do6 cho
vao o vai trd rat quan trong dén sy phat trién cua

tao.
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Hinh 2. Panh gia sw thich nghi v6i nwoc thai
nudi tdom qua mit do té bao tio va sinh khoi tao
phat trién theo thai gian

Qua két qua danh gi4 ting trudng sinh khdi cho
thdy tir ngay 0 dén ngay 5 tao thich nghi voi moi
truong nén luong sinh khéi phat trién khong dang
ké. Qua cac ngay tiép theo, sinh khdi tao bat dau
phat trién t6t va tir ngay 5 tao phat trién manh mé
hon. Két thuc qua trinh thich nghi cho thiy tao
Chlorella ¢6 thé chiu duogc dd man cia nude thai
nudi tom va phat trién sinh khdi tot nhét (Alyabyev
et al., 2007). Két qua cho thdy tao can c6 thoi gian
thich nghi v6i moi trudng ¢6 d6 man mai, vi vy do
min ciing ¢6 anh huong dén qua trinh phét trién cua
tdo.
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3.2. Kha néang thich nghi va sir dung nito cia
tdo trong giai doan thich nghi véi nwéc
thai nudi tom

Tao sir dung ca nguoén dam va lan hoa tan co

trong nudc thai dé gia ting mat do va sinh khoi
(Guo, Liu, Guo, Yan, & Mu, 2013). Trong moi
truong nude, nitrogen hoa tan thuong ton tai dudi
dang amoni tong sb (N-NH4+ va NHs), nitrat (N-
NOgz), nitrit (N-NOy"). Trong do, hai dang NHs va
N-NO; thuong co kha nang gy hai cho sinh vat
trong ao nudi tom va gy ra hién tuong chét tom
(Chen & Lei, 1990; Straus, Randall Robinette, &
Heinen, 1991). Cac dang nito con lai dé duoc thyc
vat va phiéu sinh thyc vat séng trong nudc hép thu
(Joseph & Swanson, 1993). Tao hap thu N-NH,* va
N-NO3 dé tong hop sinh khdi va tao ning lugng.
Bén canh sy bay hoi, mot phan N-NH,* nho ciing
duogc vi khuan nitrat hoa nitrosomonas chuyén héa
thanh nitrit va nitrat ciia qua trinh nitrat hoa, day la
dang dé tiéu s& dugc tao sur dung.
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Hinh 3. Hiéu qua loai bé N-NH4* cia hé théng
trong nwéc thai nudi tém
_ Két qua logi bd N-NH,* tir Hinh 3 cho thy hiéu
sudt xur 1y cua mau cao nhat giam tir 2,15 mg/L
xuong 0,68 mg/L vdi higu suat la 65%.
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Hinh 4. Hiéu qua loai bé N-NO: ciia hé théng
trong nwéc thai nudi tém

N-NO2 QUTPUT

N-NO; trong ao nudi bt ngudn tir N-NH4*/NH; qua
giai doan 1 ciia qua trinh nitrat hoa chuyén sang N-
NO, hoic do N-NO, da ton tai sin trong nguon
nudc Cép vao. Bén canh, qua trinh bai tiét cua tom
cling gop phan lam ting ham lugng N-NO;™ trong
nuée (Wasielesky et al., 2013). N-NO,” ¢ mirc thap
¢6 thé khong gay anh huong 16n cho tom, nhung khi
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ham lugng N-NO;" cao hon s€ 1a chi tiéu gdy tac hali
I6n tom nudi. Hinh 4 cho thiy ham luong N-NO2°
ban dau cia mau cao nhat 1a 1,46 mg/L va giam
xudng con 0,63 mg/L, véi hiéu suat xir Iy cao nhét
cia mau 1a 56%.

Luong nitrate (N-NO3") chi gay doc vdi tom nudi
trong ao khi ham lugng tich lily & mirc cao. Thong
thudng ddi véi cac ao nudi tom duoc phan tich, cang
vé cudi vu nudi thi lwong N-NOs cang tich lity
nhiéu, dic biét trong cc ao nuéi tham canh 1au nam
(Burford, Thompson, Mcintosh, Bauman, &
Pearson, 2003). Nitrate (N-NOs) la mét trong
nhitg ham luong can duoc kiém soat chat ché do
yéu t6 dinh dudng 6 nhiém cé kha ning gy phu
dudng hoéa va phat sinh tdo doc trong ao
(Domingues, Barbosa, Sommer, & Galvao, 2011).
Hinh 5 cho thdy ham lugng N-NOs™ giam dang ké
theo thoi gian thich nghi cta tiao. Nong do N-NOs™
giam nhiéu nhat tir 5,55 mg/L xudng con 1,05 mg/L,
Vi hiéu suat xir Iy N-NOs™ cua tao dbi véi nude thai
nudi tom la 76,15%.

N-NO, (Mg/L)

o 5 10 15 25 30 3%

20
TIME (DAYS)
NO3 QUTPUT

NO3 INPUT EFFICIENCY

Hinh 5. Hi¢u qua loai bé loai bé N-NOs cia hé
thong trong nwéc thai nudi tém

3.3. Kha nang thich nghi va sit dung phospho
cia tio trong giai doan thich nghi véi
nudc thai nuéi tom

Hop chat phospho trong méi truong nudc ton tai
¢ cac dang nhu phospho hitu co, phosphate don
(H:PO4, HPOy, POs) tan trong nudc,
polyphosphate, mubi phosphate va phospho trong té
bao sinh khéi. Nhu vay, trong qué trinh xtr Iy nudc
thai, tao c6 thé chi yéu hap thu phospho dudi dang
phosphate (PO,*). Thong thuong, cac dang
phosphate trong nuéc thai thuong o dang két tua
khong tan, chung dugc cac vi khuan polyphosphate
nhu: Acinetobacter, Pseudomonas, Aerobacter,
Moraxella hip thu va tich ty trong noi bao, cac loai
vi khuén nay c6 kha ning tich lity phosphate & mot
lwgng 16n hon nhu cau té bao ciia ching tir 1 dén 3%
khéi lugng kho té bao (Dhir, 2013). Hoat dong cia
vi khuin nay phu thugc vao thanh phan cia nudc
thai, qua trinh loai bo va sir dung phospho. Céc chat
phospho v6 co dugc té bao vi khuan sir dung va du
trir & dang polyphosphate bén trong té bao, ngoai ra
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pH cao, phosphorus két tia thanh calcium
phosphate. Do d6, ham luong phosphate giam dan
theo thoi gian thi nghiém. Tao su dung CO, lam
ngudn cacbon va nguon N, P vo co dé cau tao té bao
dudi tac dung cua nang lugng anh sang mat troi,
ddng thoi thai ra khi O,. Qua trinh quang hop dugc
biéu dién nhu sau: CO,+ NH4 + PO4* + 4nh sang >
té bao moi (ting sinh khdi) + O, Day ciing la
nguyén ly chinh str dung phospho cua tao cho ung
dung xtr ly nudce thai. Hinh 6 cho thiy tao phat trién
t6t trong nude thai nudi tdm va hap thu lwong dinh
dudng tot, ddi dao nén tao phat trién manh mé lam
ham luong P-PO,% giam tét nhat tir 2,61 mg/L
xudng 0,72 mg/L. Hiéu suit xt 1y tong phospho dat
dugc 6 mac 78,07%.

EFFICIENCY (%)
SR

0 5 10 15 20 25 30 35 40
TIME (DAYS)
TP OUTPUT

TP INPUT EFFICIENCY

Hinh 6. Hi¢u qua loai bé P-PO4* ciia tdo caa
nwéc thai nudi tdom

Khi danh gia v6i do thi, két qua Hinh 2 vé muc
d6 phat trién sinh khi cho thiy sy twong quan cia
sinh khi tao phat trién voi kha nang xtr Iy nudc thai
nuodi tom.

Nghién ctru cia (Bac, 2013)vé str dung nudc thai
ao nudi thity san dé nuoi Chlorella ciing cho két luan
rang tio phat trién tét trong nudc thai ao ca tra va
hip thu luong dinh dudng tét nhit ciing vao trong
ba dén nam ngay dau (vai hiéu suat hip thu cao nhat
TP dat 88,66%(Bic, 2013). Nhu vay, nghién ctru da
cho thay hiéu qua thich nghi cua tao xtr Iy photpho
gan dat dén cong bd néu trén.

Nghién ctu cia Zhu et al. (2013) ciing chung
minh, tao Chlorella c6 hiéu qua xir Iy nudc thai chan
nudi dua trén kha nang loai b phospho 75%. Tuwong
tu, nghién ctru caa Wang et al. (2010) cho thay hi¢u
suit khtr phospho giam khoang 70-79%. Nhu vay,
thi nghiém nghién ctru thich nghi tao véi mau nudéc
thai nuoi tom da co6 hiéu qua xu li tdng phospho
twong dong Véi cac cong bd trén.

3.4. Kha ning bin mang va ap suit chuyén
mang trong giai doan thich nghi véi
nudce thai nuéi tom

Sy bién ddi cua ap suit chuyén mang (trans-
membrane pressure -TMP) trong sudt qua trinh van
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hanh hé théng PMBR duoc thé hién thong qua su
thay d6i dan theo thoi gian van hanh thich nghi, ap
suit chuyén mang tang dan do qua trinh hinh thanh
va tich tu cac 16p ban mang (fouling) trung binh
1kPa ngay do dong thim co6 diéu chinh luu lwong
(lwu lugng ké). Te dd ban mang ting theo thoi gian
dbi voi mang MBR chi yéu 1a do 16p tao va céac
huyén pht bam trén bé mat mang. Theo thoi gian
van hanh véi thong luong khong doi, bé mit mang
chiu mot ap lyc ép cia bom ngay cang tang, luong
tao bam 1én bé mit mang ngay mot nhiéu hon. Qué
trinh ct lién tiép dién ra véi 16p nay chong 1én 16p
kia khong dugc qua trinh suc khi thong thuong nhu
hé xir 1y hiéu khi, 156 mang bi tic ngh&n nhiéu hon.
Téc do ban mang trong giai doan thich nghi 1én t6i
38 kPa, theo khuyén cao cua nha san xuét chi so
TMP dat tir 40 kPa dén 60 kPa nén tién hanh rira
mang. Tt do, nghién ctru tién hanh chay bom rira
nguoc mang dé 1am sach mang. Nhu vay, can luu y
trong loai hinh xtr Iy bang mang nay, toc do ban
mang c6 thé s& cao hon va nhanh hon qua trinh c6
hd tro thdi khi thong thuong s& 1am cho mang c6 kha
ning rung lic va cac bot khi s& giup qua trinh hinh
thanh cac mang bam trén bé mit mang lau hon.
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Hinh 7. Sy thay dbi caa ap suit chuyén mang
(TMP) trong giai doan thich nghi

4. KET LUAN

Tao thich nghi trong bé quang sinh hoc véi do
man cua nudc thai nudi tom trong mo hinh la co su
phat trién sinh khéi nhanh va cao dén murc 10° té
bao/mL tir sau 20 ngay. Qua trinh danh gia sinh kh01
tao trong bé cho thay mat do té bao phat trién t6t va
deu qua tung ngay tir 7.75 X x 10° te bao va da phat
trién 1én 1.15 x 107 té bao tao va nong d6 sinh khéi
kho ciing phat trién tir 0,387 g/L dén 0,532 g/L.
Cong nghé quang sinh hoc mang két hop vi tao g
dung trong xir Iy nudc thai nudi cho thay hiéu qua
xir Iy N-NO2, N-NOs", N-NH,*, P-PO,* tong s6 lan
luot 12 56%, 76,15%, 65% va 78,07%. Diéu nay cho
thdy kha nang khir chat 6 nhiém dinh dudng cao va
rat co tiém ning mg dung tdt trong viée xir 1y loai
hinh nude thai nudi tom nay.
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